An earlier rise in systemic progesterone and increased progesterone in the uterine vein during early pregnancy are associated with enhanced embryonic survival in the ewe.
Improved livestock production efficiency through greater embryonic survival (ES) is of economic and animal welfare benefit. Physiological characterization of animals that are extreme outliers for ES provides a valuable opportunity to identify a naturally occurring mechanism by which this trait may be enhanced. The objective was to determine the likely cause for the lifetime history of enhanced or reduced ES in a line of ewes selected for high fecundity. To address this question, progesterone concentrations in peripheral plasma as well as ovarian and uterine venous plasma samples were compared between groups of ewes with a lifetime history of either enhanced or reduced ES. The ability of the uterus to synthesize progesterone de novo at Day 5 of gestation was also tested. Ewes with enhanced ES had an earlier rise in progesterone concentration after estrus, irrespective of pregnancy status. In addition, there were increased concentrations of progesterone in the uterine vein in enhanced ES compared with reduced ES ewes on Day 5 of gestation (8.3 ± 0.8 ng/mL and 3.9 ± 1.4 ng/mL, respectively, P < 0.05). However, there were no differences in ovarian venous plasma (enhanced ES, 1725 ± 166 ng/mL; reduced ES, 1665 ± 268 ng/mL) at Day 5 of gestation. Although the endometrial tissue of some ewes (3/8) at Day 5 of gestation expressed three of the key genes necessary for regulation of de novo synthesis of progesterone, expression was not present exclusively in either of the two ES groups and therefore was unlikely to explain differences in the uterine vein progesterone concentrations between the enhanced and reduced ES groups. Collectively, the earlier rise in progesterone concentrations in peripheral plasma during the first week of gestation in the enhanced ES animals was independent of the presence of an embryo. Moreover, increased progesterone concentrations were also observed in the uterine vein at Day 5 of gestation of the enhanced ES ewes. It is proposed that the difference in uterine vein progesterone concentration was likely due to the differences in ovarian venous blood supply rather than de novo synthesis by the uterus.